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Preface

Background

In 1996, the U.S. Department of
Transportation anrounced the Operatiorn
TimeSaver goal to deploy infegrated
Inelligent Transportaton Systems {ITS) infro-
structure 1 75 of the nation's largest metior
politan areas. That year the U.S.
Department of Transpor'afion a'so esial-
lished the Metropoliian Medel Deploymert
Init'ative (MADI]. Tre pur-
pose of Hhis effort was o
create mode: dep\oymems
that reprasent inieg-atec
Tansportation marage-
~ent systems. The

cbiectives of tre initative
irclude deferminirg the
effec’s of increased ceploy—ent or trafic
cnaracterisiics anc operations and docu-
menting the benefits *hat enabled the speci-
ic sites to be selectec. Tne Metopolitan
Model Deployment

Initative in Pnoen’x is called “AZTech”.

Irtegration is one of the factors in successt.l
TS deoloyment. An integratec system is
often more effective than cne in which all
components function separately. This case
study is one of o seres documeniing “he
level of TS integration ir se\/eroi major
metropolitan areas. This

|
-
1Ces

v .

fransportat or W‘oF@scwomck mfh an excmc\e
of how to integrate TS componens and
systems, including related costs and othe

details.

The Proenix arec, as with many mefropolicn
areas. s made uo of several separate

jurisdictions. I al rips were made within

iursdicton ard ne coundaries

the same \
were ever crossed. traffic sigrals could be

respecive bou rd
aries and icient orogression cchieved.

cooronate d within -hose

However this is never actuclly *he case.

Ecrly cn. the jurisdictions ‘C"OTGO " the
Fast Valey of Proenix operated the own
reific signa systems with some infer'uris
dic'ienal coordination. These cities irclude
Chandler, Gilbert, Scottsdare, Tempe, ond
Mesa. Reglonal sigrcl cooraination brought
along “Smert Corridors, ™ or corriders thet
allew smooth OIogIess o Tom ene juris-
diction 10 *he next. A Smart Corridor is @
coridor in which afi ranspertaiion facilities
are Lsed o their maximum efficiency
during both ar inc'dent and normal periods
of congestion

The use of regioral raffc signa’ cooaination
@]

f
has mace commuting through several
jorisdictions ir Arizona easier and more
economical. Mary municipaliiies aeross
ine country Lse similar raffic signal cycle
lengths ana bcckgrourd cycles along
arteria’s 1o ne'o acnieve smooth travel
progression. A f\,’c‘\e length can be defined
cs the green, vellow, and cllred fimes
combired for each approach. Taffe signal
crogression preverts unnecessary delays
‘or motorists. Similar cycle lergts clong
can arterial Felp achieve smoot progression.



Project Description

e Scottsdaie/Rual Road Corridor

Figuie 11is a major perth /soutn arterial
com'aor in Arizona thar connacts

e ard Temee. Along ‘he 1outs

Seotsdale

~

there are 21 naffic signals withir e

wriscictions \Fwe |

ared in Scm'id“\ anc

—

1& ‘>:;z]‘ed in Tempel. Prior o this project
e urisdictional sepmcricw was ¢ bouraa,

[ <l et
for traffic signal cooraination. delayirg

'irivefs ~ith anuns NRCESSAry SICD bateveer

es. The S~art Corrido projac relocaed
e urisdictiona Ooumda'v [oNe! W:cwe

Loop 202). alowing e

b

’«;,m c continue %rou ib the

adiacent :own. This case sfudy reports the
beretis achi ewed o tre regioral signal
~sordination efforts i Phoerix.

Figure 1. Road Study Corridor
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What Was Done in Phoenix

Institutional Issues

The rratic signals along e Scotisdale,/
Rural Road Corridor were operatirg at
different background cycles, crecting @
oreck in progression. If ali tne signals along
the corrider operated at similar background
cycles, progression would improve. Motorists
would fravel througn the green phase at
eacn signal after the initial red light. The
raffic signals in Tempe and Scotsdale
were operafing af cycle lengths of 110
and 102 seconds, respectivey. Adjusing
the timing o the signals o a common
cycle length helped achieve smooth
progression. To create the Smart Corr'dor,
severcl signals along the arterial were
refimed ‘0 a common background cycle
and appropriate of sets were determired.
Traffic deteciion equipment relayed
information, such as traffic speed and
volume, for use in signal timing updates.

Irstitutional infegraton had to precede
infegrafing the componerts of each technical
system in the East Valley of Phoenix. The
AZTech Technical Oversight Committee
orovidec an inferagency mocel approach
tc regonal taffic issues for this effort.

Trensporation specialists from each of the
fve ciies form the East Valley Task Force,
wh'cn is responsible for identifying areas
for improvement. Standards were established
for interagency cooraination, ard soluions
were develooed o increase coordination
cetweer jursdicicns. For this paricaar
study, the task force’s goal was o
syncnronize the last fraffic signal in one
jurisdiction wi tne first signal n the
adjacent jurisdicion.

Figure 2. Phoenix Metropolitan Mode! Deployment Initiative Smart Corridors
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Integration

To achieve full rechnical integration some Develon ng o e porar e P
Smart Corridor componens were linked 1o maragement pler was ase o e “ATech has built a lot of
the AZlech server o facilitate daio exchange intayiaiios T siar imciides 7070 sgon positive working relationships
Figure 3], mplerenting o communications  fiming plans o some of e Sear Cones and rapport between these
irniastruciure allowed informarion fiow Gs e s pocs hes L cooearing municipalities so that you
oetween jurisdictions. Alse, rarfic signa sresrt o liss baniee look af the big picture rather
contrcllers, lonce eguipment. ard tEgranon of e than just what your own
detecton devices were insi vpgraded  comoorents noe d aoes, oe ik needs might be.”

o coliec informatien. ¢\brkcr0h ons were cormuricalion and coordingtor _ Brion Latte
nstailed af the Treffic Operations Ceners Signal Systems Engineer
TOCs] in each iur \,d‘\,.\m o u:bm (ity of Chandler

sﬁormq of the traffic ~formation. which in
ture providea each jurisdicion with the
opporunity to upcate sigra-dimirg olans
1o reflect reakime charges in naffic parens

Figure 3. AZTech Smort Corridors Infegration
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Deployment Costs

Data Collection

The main cagital cest tor this project
,3

irvelved the purc h ase f‘{ totf ¢ detecrion
eqJipment [Table 11. Ciher coss incluce

M

the jrisdictioncl share of the Trcﬁ@
Crerations Center plenning. deveiopmen
cnd implemenaiion staffirg. ard hard-
ware maintenance. Facn o e'ght regions

nvolved with imp emewmg crossurisdic-

tional signal coordinaton is ies f\msi‘h\c o

12.5 percent of tre operating cosf F the
-
K

affic Operations Center. An Ao

MC"“% and mairienance costs

have been es'mated io equal 5 percent
of tne inific! nordabor deployment casts.
Toble ™ illustrates ‘tf)\%@kfja,)\\ 1o the
costs cssociated with he Scottsaae/ Rural!

Road project.

Table 1. Development Costs of Scottsdale /Rural Road Corridor

“wo data coilectior efforts were conducred
for this evaivation ir January and February
1999, One effort irvolved collecting raffic
counts and furring-—ovement cofc af
severa freffic signals both before anc ofer
ignal tim'ngs were changed. The
secord etert irvoved the use o Global
Pos'ticning System (GPS] satellite receivers
in vehicles that fu»@‘ad aleng the arteral
aiso before and ater the timing changes.
Variaoles such as vehicle \o cation uﬂd
soeed were recorged o
ana tne cata were used 1o caictlate Trove\
fime, de ay, and vehicle acceleraricns.

4% Share om AZTech haraware and sofrware

Equipment Description Fixed Costs Annual Costs

Detection devices (€ x & Loops) 5 25

Maricopa Courty Deparment of Tra~speriarion

planning 1.33 fulltme employee! 47250

Loop ~aire-ance € .38
@84

oed! 46 666

4% Sna 2,891

12.5% Seal

commun 15686

4% Share of AZTech server equipment repacement 4,28]
4700

oas $255 057 $30432




Results from Phoenix

Severcl cperational bererits were
observed througn the largesscale sigra.

coordination effort, irclua’ng increases in
cverage frover speed (Figures 4 anc 5],
The arteincen peck period [southbound]
experienced a more sunstantial ncrease in

> refimea

average travel speed at the th

enfionsd var

irtersections [shown by the dashen red ! : g ‘
Pt T 300 aewrmans the overa s affects or fre
ires;. e large gaps between the o )52 FErmne e overa f' ST
; : siera ming changes noems of oL
southbound speed profie curves show an ‘ o gm0 ‘
Figure 4. Northbound Speed Profile Comparison
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end efficiency. Figures 6 ard 7 show the
effects of signal coordination with respect

to Glopal Positicning System data analys's.,

The restls show o & percent increase in
*he average speed petween the betore
and cfer conditions, which is deemed
stafisfically significant. As a result, vehicles
stopped 4.3 percent less. The results from
a microscopic simulation model were
similar in nature and were ir accordance

wih “hese results.

Figure 6. Average Measure of Efficiency Comparison

Figure 7 " lustrares the small environmertal
and ool ution-reiated effects of the project.
However, the project positively affected

travel speeds. number of s'ops. and crash
risk. “ravel speeds increasec oy cpproxi-
mately 3 miles per hour, and *he number of
siops decreased significantdly. Crash risk

also decrecsed by 6.7 parcert.

The mean value of each voriable dic not
significantty change from the before oeriod
10 tne after period. However over tre
three ararysis periocs (AM.. PV, and
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Findings from a
Similar Deployment

midday), the mainline throughput increased  Tre Seatie Smart Trek TS Deploym
by 13 percent. Throughput is defined as nvovec o <'T?‘\ i stucly o
the number o frips per unit ime, or the venefits hat co. ¢ e acr’
number of person tips processec by the crossariscintoral siancl
system. This increase suggests that the However enly simulation modelirg was
system is more efficient due fo the signal used ¢ analyze: the proposed signal
fiming changes. trrg ch e sigras 1
seatle Ia

Reduced fuel coqsump fion was

ancher benefi of this project. » fact The: evaluation examined he ooten'ic!
fuei consumption was reduced by 1.6 effects of remir 3 signals us g a coordi
percent, resclting in fuel savings of more natlec Fxed fiming pan aong “wo maior

than 260 000 liers per vear. arterials MP 9 anc SR 342} in Norh

Figure 7. Comparison of Maans
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e Signal
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“Signal integration will
always be an ongoing
process. We've made many
improvements already, but
it's o continual process,
because traffic is always
changing.”

— Jan Siedler

Signal Systems Supervisor

(ity of Mesa Chairperson
Fast Valley Task Force
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Lessons Learned

tc determine the effects that the new fiming
olans wouid have en raffic flow

> predic cd b!
eefs crossing SR 99 and
SR 522 pr’ﬂ@u\\/ because the cross
stee's would have the same
1 oaseline and coordinated plans

Od erse mpoc wers

LCHOC scale s ancl coora “nation efforts can

not anh

med»ﬁ fraveler benefits, but car

o

so ssostantially increase ‘evels of infer
agency commurication. A communications
infrgstructure dirks jurisdictions in e
Phoenix Arec allowing them to share
reclk e tiafic ope-afiors information ard
update sigra plans cccordingly. The ‘dea
of a multivisdicional syster cliows regiond

goc s fo be itiated and achisved.

Signal cocodinator requires careful planning
for maximur efficiency. In the Scottsdale/
Tempe Area. the bounaary for coordiration
craviously existed ¢t ¢ jurisdictioral
separation. Moving th's cocrdination
ooundary o a more functicnal boundary
leop 202] nas provided a seamless
commute from one iurisdicton to the next.
A funciicral bourdary is ar area af whicn
traffic signal coordination is less of an
issue. For the Phoen'x area, "egwomol raffic
signal coor

Maug} carelui plarning and ircreased
coordination efforts.

T)

rdination has been achieved

ct that careful

Loca! participants o ed
coora nation ana cooperation will have
longrange impect raffic operations in
the ECS tVelley, and M' mcintaining and
upd@%’m cmo'dma"“h ard communication
eased b@"e{ s in the
ceas such as h< can provide
munic paliies wtn the framework needed

ST{OI SR

uture.,

fo ¢ Ap\o\/. similer Smart Carrdor systems.












FHWA-OP-01-035

ITS Web Resources

ITS Joint Program Office:
www.ifs.dot.gov

ITS Cooperative Deployment Network:

www.nawgits.com/icdn. html

ITS Electronic Document Library (EDL):
www.ifs.dot.gov/itsweb/welcome.htm

ITS Professional Capacity Building Program:
www.pcb.its.dot.gov

Federal Transit Administration
Transit ITS Program:
www.fta.dot.gov/research/fleet/its/its.htm

Intelligent
Transportation
Systems

A

U.S. Department of Transportation
400 7th Street, SW
Washington, DC 20590

EDL #13222




